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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a uniform display 
quality without causing any irregular brightness caused by 
stress in a laminated structure with a polarizing plate and a 
liquid crystal panel by specifying the photoelastic coefft. of 
phase difference compensation device disposed between a 
polarizing device and a liquid crystal cell. 
SOLUTION: This liquid crystal display device 100 has a liquid 
crystal cell 40, polarizing plates 42, 44 being a pair of 
polarizers holding the liquid crystal cell 40, and phase 
difference compensation devices 46, 48 disposed between 
the liquid crystal cell 40 and the polarizing plates 42, 44. The 
phase difference compensation device used has 10 x 10-13 
cm2/dyne photoelastic coefft. Thereby, the occurrence of 
irregular polarization can be suppressed in a laminated 
structure with polarizing plates or a laminated structure of an 
integrated body of the polarizing plates and phase difference 
compensation devices on the liquid crystal cell surface, an 
uniform display quality can be obtd. Further, it is preferable 
that the principal refractive indices nx, ny in the plane 

parallel to the surface of the liquid crystal cell and the principal refractive index nz in the thickness 
direction of the liquid crystal cell satisfy the relation of nz<ny<nx. 
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[0 0 6 7] 2^(0{4tiH*«*^4 6^U?4 8C0iSffi 
tt46a£48a £ LT^/^ftix«, GtfB2Hg« 

0£lfcttl4 2 aM4 4 a^b, 4 5° -TtLfc^T^ft 10 

4 5° rnfc*W't?«>««pfti»tt«rafeii-r5w 

#£>tlS 0 20 

[0 06 8] ffiffiieMflt^O^Wttfilft^ 10X10 
- 13 cm 2 /d y nei 1 ? t>/h£W3:£\ 

«»J*, 5X10- l3 cm 2 /dyne^KW:^5 
[0 0 6 9] ffift««flt*^*47^/U^je#a«-C?fRR 

[0 0 7 0] **W^K****«<OB»*SCfi, 
tr^r^/.Thy vt^mm, ^?XTftttfflv^ 40 

t/yXvT KU^IEK (PALC) fob^>S12t(i 
[0 0 7 1] 



KSW«1S (I TO: lOOnm) M^teSffi2 1 
V -Y 5 KSrflav^-C, — SJ50£,&S2 1 2_h{d, flflS 2 1 2 



b/c 0 db&5 2 1 2<Dm&tdh&2 1 2±i^JFM^tlfcCj 

[0 0 7 2] *<Dfii«S2 1 2"efiH*ix6«*, 
*><6*««(D*:#£te, 100/imX100/ima 
fc 0 ^<7>_t{^ J A L S 2 0 4 (0*-&j£=OO 
V^-hU SKErnJJi2 1 4 aSr»*Lfco £ 
fc5-*oSS2 2 0Og^ii (^FH*) ±{-fcl^C 
fchft-SrfflV^ £iEEfiJ|2 1 4 bSrJKfigLfco W#£ 

[0 0 7 3] f^RLfcJKft-fe/U^tC, NnlftAim 
(Af=-4, 0, An = 0. 073, ±'/U^^^7 P 6 

* (-r^fedLc •An = 43 8nm) ) £r 

&lc«EHlJnttffiS:3tt*t5i:, 13 1 1 B Id^-fJ: 5 
lfe*«*ri:fclo<D*»WEffl«* (^y K^-TV) 

fc^mSria 1 1 CfttfH 1 1 Dt^-To mJEM^D^tc 
HI lCic^-r^^ic, * 

EETOD^Ficfiig 1 1 Dtc^-r «t o tm%mmtm^ 

"TattistWERlLTV^So 
[00 7 4] #:|£S£#J0 4 2M16&±/WWiM<DlS?ftiK 
^ £ LTffl^S T A C <7> 3 &5cHSr 
*fin x =l. 4 9 5 2, n y =l. 4 9 5 1. 
1. 4 9 6 4T\ ff£f*8 0 timX'h*)^ is n 

VfifSffd r • ( n x — n y ) = 5nm, d f • ( n x — 
nj =5 0nmt»*>ofc 0 S&M, *3BWOflBBJSti 
flt* J f-«0 31!fe7£JBSf*tt'€:ix ; Pnn x = 1 . 5 00 5 
8, n y =l. 5 004 3, n«=l. 4 9 8 8 1 T% i¥ 
£f£8 0 /im-Ciofe, Ufc^oT, U ^7-ya> 
d f • (n^— n y ) = 1 2 nm. d r * ( n x ~ n z ) 
= 14 2 nm-C*>9, H 4 ^J: 5 (-ES Ufc 0 **5, fi 

[oo75] ^mmm^m^m^mm 2 0 0 

^ («c) »*¥4*ttfMB««LCD5 0 0 OSrfflV^, 
^ifcSEEVo f f -2. 2 VtCTS&S^S^fcW^aift 



[0 0 7 6] tfc, ***«T?fflv^fciH*4E^3:«Pft:7 
>f/UA(OttftttTACt% 3t#tt«*(i5 X 1 0~ l3 c 

5X10- t3 cm 2 /dyne-efoofc 0 flrffiSHiflt^f 
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&wr±.\z.. mmny #r-i'3>'i>m<bti2>£oicm [oosn ARTON©«jH>tM*ttf**r*fi#©8Eft 

10 0 7 7] _hg5<£>4 2M« B B B*^et?^:®^*^Sr [0 0 8 2] ARTONO-(HjBE#«fe-efSKL,fctttBfS 

Ufcl*ftW*5>r hv'X^AfCtoX^fB-fe/V,^ M«^ro3fc5¥tt«»{±4 X 1 0-' 3 cmVd y n e "0 
4 5°C± 5t(Citt,ixfc^ {£#lli}g«iff^- ±|EW4 2S!ffiA««SIB-C^iii««$« r Lfc 

K£53fe9&tttcJ:3.k9li«*&;h,1\ ffinfc^fp 10 b^RTJ^j/^tV h->* 1 rJ>.\££oX'<*/\'&ffi4 5°C 

[0 0 7 8] fcte, I^tl;«i7i L-cw«£;h.* #9ifcf*fc.fc5A?tt:«ifiS*i1\ mtx.ltm^u&X'fr, 

V\ fK B B B ^^/KO^ffi<D»g^<OS«(CO^-CJ4, ofcc **lt«2-CfflV^fcffittl«tfl|*^-W:Lma x/ 

*WE#*J©feBiJlCJ:il«. **»*Lma xtsp*&*l* Laverage = l. 4-^*9, A 7 j4«IB« 
Laverage iWJfctfLma x/L average Lfctfo-C* |£l£0ij 1 R.W 2 

<2©*fl:-C?*,*ttfJ;V^iiSJ»««i&*fc|4aii*« 5 X 1 0" 13 c m 2 /d y n e ± 9 

Lma x/L a v e r a g e = 1 . 5 X&> 9 , -A 7**© [ 0 0 8 3 ] a V h 7 * SJfcC R = 2 0 T-W&K^^tt 
gt4^^ofct#x.F > jx5„ Sfc, £©B*©»i*H: 20 RW»aUB«lM8«**Sr*ifc*i:ft*: 0 fl^tttfiiK 

0. 0 4%«TfJiot„ tt»-»UT4 5° *|*l©«IW»1llflrab**s#bil*tttB 

[0 0 7 9] ftfc, ftAffff>d*An (y^-fs H««^jS^W y i?^— > 3 > d r • (n»-n y ) 14 

f4, 3 0 O~5 0Onmtf)illCfc5rH!iiL 0 n m~ 1 1 6 n m£ * L < f4 4 7 n m~ 8 5 n 

v\ m&mw^x bAt±4 5° ~i io° rose m , s^^©y ^vd t • (n x -nj »4i 

Hl-fc-Sr LV\ 2 2 nm~2 0 8 nm x £ bKjiJ* U< 14 1 4 7 nm~ 

[0 0 8 0] (^iS^J 2 ) *JHJ£0tJ 2 -CfiHig^J 1 X-m 198 n m<7)B3\ £*&(;:frfcoTfi#&ffiIJ£*H4£ 

^m^^L<#6Jx5, ARTON (yA-jtf/M^flf [0 0 8 4] 
IB) 0-Wtt©ffiffiSMI«iB^SrH4©J;5fctt*-feA'* [* 1 ] 





df-(n x -n y ] 
(nm) 


df-(n x -n z ; 
(nm) 


tRJ?fc*$t4(CR20) 






45" 


istttb stasia 


No.1 


72 


145 


140° 


110" 


® 


No.2 


73 


191 


140° 


110" 


® 


No.3 


53 


122 


140° 


110" 


® 


No.4 


67 


147 


140* 


120" 


© 


No.5 


77 


161 


140* 


120" 


& 


No.6 


85 


156 


140' 


120" 


® 


NoJ 


115 


208 


140* 


90° 


o 


No.8 


114 


198 


140* 


80" 


o 


No.9 


116 


195 


140" 


80" 


o 


No.10 


52 


170 


140' 


120° 


@ 


No.11 


64 


159 


140' 


120" 


@ 


No.12 


67 


164 


140" 


120" 


® 


No.13 


47 


198 


140" 


120* 


0 


No. 14 


65 


168 


140" 


120" 


@ 



0:8. OiniHzA 



[0 0 8 5] GLtemffimm^Fff) !) 97— is a Vfit [d, 50 • (n x - n J } fi*HR$*.5jRfi-fe/K*> d LC • A n fit 



17 

(-tr/uff d L ci. |JV\fci&ieOAn (|n.-n 0 |) t 
^t^d LC 'An = 4 3 8 nm) M*I"faft*Mif[ 

(n x -n y ) } / (d LC • An) < 0. 2 6, ffiJ6*|Sl 
■efc5n«*|Rl(Oy^'7*— v'h VttO. 39 <{d f - 

(n x -nj } / (d LC - An) <0. 5 9 
t*. «*K»ftit»lt4 5 fl 

l^^5^f)l^iU^#ft 0. 1< (d f - (n x - 
n y ) } / (d LC • An) <0. 2, 0. 4 4< { (n x 
-nj 'd f } / (d LC 'An) <0. 5 7T*foofc 0 

[0086] (mmm3) sam«i-co4 2ata*-fe/ptc 

ISttftl 1 i5J:tJ c 2 ©flrttJ£»fl|*^ «: 2 ft* fcHt 2 

Tffl#*4 2RO?4 4 tiKfi-fe/UtOlHOiffeb^— * 
I^^Slfco H13B, i©tt***SfiKSriafc« 
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(O=0° , 90° , 180° 7 0° ) X*<D 

PiWt:»U4 5° *r&] ($ = 45° , 135\ 2 
2 5° , 315° ) t\ »»ft»ttHt3l*«l<0*& 
(Hi 2) fcJfc^-^S&SfcOOD, Hig^fcfiitSK 

[0 0 8 7] (HJS^J4) **lll«4-eH:ffi|l 5BW 



10 5CARTON (y;u*;i/*y»B) 7 4(£-ttftfitS 
3S7-f/UA (TAC) 7 5SriiJjPLfc«^c0^ttttffi:t@ 

^ir/^coj^^al^^ffl^/^^:^?tJ^cov^TiftPJ■r6o ^vh^^ 

hit 2 0 =1 V^-^tt(Co^Ttelli£#J 2 £ P^O 
4*tt^#bixfco **u W£4 5tf#l»-C0>«BFA«:« 

20 [00 88] 
[*2] 





(nm) 


d f -(n ll -n z ) 
(nm) 








No.1 


34 


153 


140" 120" 


o 


No.2 


43 


174 


140" 120' 




No.3 


50 


170 


140' | 120" 


© 



[oo89] atcwn i ) itij^j i x-temmm i t row 

[0 0 9 0] 014tt, r»flj?J|*^«Sr*i6W 1 i 

(* = 0° , 9 0" > 18 0° SD t 2 7 0" ) X'<D®M 
$Ali*fLT4 5° (*=4 5° , 13 5° , 225 

° > 3 1 5° ) •ej±anpAWtttt*u<*o-cv^*«, 
WW 



e<l. 2-C-fot), A7#K«&;ft.&i&»ofc 0 
[009 1] (tfctSE^J 2 ) £J60IJ 1W42 MfSft*^ 
d r • ( n x — n y ) =1 2nm, d r • ( n x — n») 
= 14 2nmf, 7 0 ~ 9 0 X 1 0" 13 c 

m 2 / dyne <Offl:««*tfllt*^- 4 6 RTf 4 8 L 



30 », gifcmottA&F&BO'bo (hi 2) tmzx- 

x/Laverage ^ 2T?fo t> , ^(DtzlsbkCJ*? 
[0 0 9 2] 

tt*a*ft*«is«K:*5v^r, *#14^»^ 5 ioxio 

~ 13 c m«/ d y n e KTroWWfcffittSHtfll*^ t 

TT'WSii*5r0. 04%«TtlfJi, {i*S^r9 
9. 9%UQ:Ct5Cim, $ feH#SiJifeIiJ{cJ;5 
H^^^iBS^^SrLni a x/L average<2<75 



50 



[0 0 9 3] S6>K, ffi*tSWKHXtt(-*rLT4 5° * 
l«l<oaiifA»tt«>lEfl:*W?H U »****fcJ4«JE*S 



(11 

19 

[0 0 9 4] ttmni&Ai&F&WH** ^-yt*a> 

[0 i ] mikm^mmc&tfzfcjjicmm-tzitytkrt 
■< -ft *^^m%*mmb\^-*mxihz> 0 

[El 3 A] «3fc«co»f®E-C-*>5o 

[03 B] «ftte<8*¥4^fr&£1-Sfcft<OjB:£ffia( 

[0 4] *«no3tcit«ffi^j:5ffij|««3gfl|09«^) 20 

[0 5 A] ttti£MRare0%q^^f:%JCT£fc&O 

[0 5 B] 4:«n«>lllfe^ffiK:J:Stta«^S{Cj3(t 

#iSr^-r0T*fcS„ 
[0 6 A] ffi4l%ffi«*?0£*ttftK&&ttgffiflr* 

Otfeft* <3iB¥) iW^^-r^v^-C-fe-So 30 

[0 6 B] *5t6»t*IMli-r«fcftO*^**i5%-r«5S: 

0T-fo5 o 

[0 6 c] ? ax-^su&mvmmmtmitfetoMm 

[0 7] fi:tBMtt«^ J F-(c^^S^-T ? yHj:^i:7t:9Sit 

[0 8] M«*ttlBKfeJt5»ft^<oEiaj<ftH8S:*-t- 

[09] immffimm* (n.= n y >n«) roy*:r- 
->3^d r - (n x -nj b=>> hitb&M&Z 40 

[01 OA-] tttSSttrfltS? (n z <n y <nj roy* 
7^— > a > d f • (n x -nj i 3 V hiti^ll 

[03 A 
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20 

«^t^7 7T'J!)5 0 

[01 OB] i|,l<Dy^T-i'3>d L c • AnCjltt 
*ft3We«Lfcffitt3Ml|«#^ (n,<n,<nj (O 

9 97—. '/a^dr- (n,-n„) b=*> h7^ SJti: 
<£> Sr^-t" ^ 7 7 r- h 5 o 

[01 1 A] *8Ho|fclfcttKJ:SiK£*#KS0>tt£E 

[01 IB] *M^o*ffi0iJ{rj;5^ B ^g«(D^fp 

[0i ic] ^m<Dmmmc^.^m^m^mm(omi£ 

[01 ID] *%Ho?fc;ttflK£SttA*;F&ft0)tt;fti 

[012] *»W©**«lii5«**«S5«©3> h 

[013] *^^Wffi(7>HJ6gijirJ;5jR^*^aw^ 
> hy* hJt 1 0^3^ h • n^? — famxfo 

•So 

[014] W:t!?^Jl<o?KfB^^a<7)zi>- hit 1 

[01 5 a] tm«4omnBBm\ciiim&it^mm<r> 

[01 5 B] *ifeW4r-ffl^fcfi:1 : SM7-fyUAi:(B7t« 
OffE0T-fc5 o 

[^©tft^] 
4 0 ffoH-fe/l' 

42, 4 4 mtm 

4 2a, 44a <B7t«<OKl|K# 

4 6, 4 8 immffiGtm* 

4 6a, 48a firfSMMfitiH^- toStiM 

7 1 h 

7 2 TflUfttSt 

7 3 KlfciMi 

74 ARTON 

7 5 TAC 

7 6 ®fS«l 

7 7 ffoSa-tr/U 

7 8 ±{g?t« 

7 9 {SkfBM^/WA 

8 0 



a ** M lB55555S35559— **«32 
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[19 1] 



IB 2 A] 



S-^2 





S-^2 



±fcfci5®ifi*a« 22a 



■7" 




Tflfcfc©*** 22b 



[H3 B] 



0=180* 



[H2B] 




Stt?^ (njj#fi 34a ( 36a 




[H5A] 



0 : mam 



[B4] 



42a. V 

-tfttl V 

46a 



100 




ffftft?48 




-F«5fefi44 

iffiiB6tti& 44a 



[0 5 B] 



^Tfi%«ifliB«l44a 



±fl7K£««H42a 
TafnftMffiftfM 48a 
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[06 A] 



I6B] 



0.2 



S0.1 

m 



rts/'3 3H K66 



«#«K42,44 



-J —I u 



f- 1 -L. 



50 



[06 C] 



100 




60 



te3fc£42 ( 44 





100 




99.95 




99.9 




99.85 




99.6 


*f 


99.75 


V 


997 




99.65 




99.6 




99.55 




99.5 Q 



[0 7] 




[El 9] 



50 

A*=c^ax-i$y| 45 
=S 35 



0.05 0.1 0.15 0.2 0.25 



[0 81 



1? =40* 



o=OV90MfiOV?7qr 



•-45" ,225V 



*=135V315 - 




100 200 300 

dr(njt-n z ) fnm] 



[mi oa] 



; o. 



u 



0 



T 



*=0\90\180 4 ,270* 



_J L 





*=135V315" 



100 200 
<*f*(n>c-nz) [nm] 



300 
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#1120 0 0-2 3 5 1 8 5 



lilOB] 



im 1 1 A] 





25 




20 




15 


-U 


r< 








A 


10 


n 






5 




0 



0=40* 



<*=0\90\180*,270 # 



<*=45\225" 




S o ! • I 

f » » 

JMft* 0 A 0 Q 0 

0 „ 0 „ 0 




0.2 0.4 0.6 as 
dr(nr-nr)/dAriLc(a.u.) 



6SP212 



A8P212 



200 



_220 



210 



[mi id] [si 4] 

[121 1 B] 




[mi 5B] 

[H12] [113] 
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